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(57) [mm 

* 1 1 fcx *K^E^ffil&gi5 1 2 i:. S<bSiJfit|&gi5 1 4 at 

ms.timm& i 9 tsdiTiSfigbfc. «sM#tt&Si5 1 2 

tiaSSC 1 3 1 8 

It. ^ni^i^ms.tsMm& i s iiftasse 1 3 iKDmizx. 

•^i^^ 1 7>£:|g{tfe. ^M««&{llff:bM{Slge 1 8 iiiDS 
S51 3 i:?£«(^r5«tKlC. a:^f ^^iJ^ 1 7 ^aisi-r-sM 

ms-fimm^i Siisitfeo oi-tf^^^ 1 7cD{iiaT-®7k 

ttJ&ffWTtn&Si:. >'W>'^;^ffl!lff:*jMaiS81 9*KI# 
LTv A-l'>'i;^at8&2 2*>e>«S<EHIitfel l'N7k^$fit|& 
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[0 0 0 1] 

So 

[0 0 0 2] 

m^tifc^^y^ (i:jTizfii.xmummt^^) 
Kxai). yy~}'izmutLX7kmmit^ii.^y 
-^'^mmitLx^^ifimtt^tix. T^-\:x-mi^ 

^^i&i-^i^^n?>7kmizittim^mmzx-oxmm(D 

<.>5, mtamm. mtzizmummizmx^ti 
imHizm^Lxmmm^^?>ztx. m^^isjizis 



[0 0 0 3] t^jtS. ±iSLfeJ:a**!SMart!l^gtL 

T. mt(mm^9- 21335 3 ^>&$Bjcii^^^nfe 
^^^-^iz^-^xmaimMim 
^m^^?>mmniik^sifi^^tixi.^i. z<Dmumm 
^mxit. mmmmmmmmcDm^tzstii^ifi^fyii^ 

^-^^i^rcmmsfizj^?,mtiim^iz&-:5i,^x. mtamnR 
v'mtztzmx^ntzmaimMizMThy ^ -}=n^y{, 
m'mi>mbti?>ztx. immmizxmn$iizmn<D 
-^^^ii&ummms(oiiitiifimm^tixi,M. 

[0 0 0 4] 

^mjo-&nzjizmnmm^s<Djidiz. mtit^m 
f^^(mmmmmm(*3(D^SLmm<;^m^xmm 

mifi^ » . mumm^mcommRvmmifimmih lx l 
jt)i:v>9F4MA5S5, ^^mit±mmmizf^^x^$ 
titz^^x. mm^m^xs:ii&^tii^te&mizm^t^z 

^si^mtzziiiE»}tt?>o 

[0 0 0 5 J 

[^M<£i?^^sfci«,©^gj ±mmmim^Lxm?, 
sm^mBS.T^tztbiz. mmmnzsEm<D^mB^(Dmn 

^■nmmmmizinf?,^^) ^mi&T^m^tmmi^ 

SB 14) mmm<bM(Dzti mxa. mmnrnm 
(Dmmiziufzm^z) CKSbfeE* m^it. ^Mt- 
^mmommiziitf^m^z) x. mu mx^t. mm 
t^mmcommizinfi^^m) ^mumnmmizmi&t 
. atg 1 <Dmnmi^^m («;ta. mmt^mm<Dmnkz 

^mm^titzmmmM^. mtcizmmmKDn&nmi^^ 
^^-^^^^^titcmsmuizm^Lxnu^mumm^n 

«^*ftS (^1) x-tfi^^ 1 7, ^2j;-[f<>^4 3) 
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[0 0 0 6] ±.mm^(Dmnnm.(Dmnmf^mm\zxix 

MQ4(Dit (J.:iT^C^5^,^-C. h-r^Sr (Q4/Q 1) i: 

X;i/gO:*:#3&:jt-lfi7^E 2 (0 1 CS^TJIiSE 2 ) t 
iCStUr, 3rSOff:tfT-S-x-fc:i^^E 1 , E 2 {C*!S<£|-3!)S 
Sti^^tlSi:. :^-iiif^E Hzn-r^:^h^ ^ (Q4/ 
Ql) :i:-b'i'^E 2(C^-r5X h-f (Q4/Q 
1) i 05:5*5, oHf i^^' E n?®g:*:StSQ 

[0 0 0 71 MSifEtsattt, fi»J*«rtgBK:*R 

(Q4/Q1) ®^tist:^L^^. mxi£. i&mmmizm 

^YbA5;^^<'&»5, *!S^e^€^fe^«fiKf 5§-b;i'©^ffi± 



[0 0 0 8] tif-DT. ^JxiSa 1 C^^■rx^f <>^E lO 
-tf^'^E 1 $:fflViTX b-r^ (Q4/Q 1) 

fc^t, :r.-if^^E nzxm-^^iixmMmm^m^^ 

5<tafcbT^?ijtcsBB$nfe»2®«s^^i&^s, m 
x.its.timm^^^^{.xmmmm^mncomt^^mm 
•r-5. cixjcit), :^-^^^E KDrnzKmrnQiiX-mm 

TKX h-f^^STSraSfefX h-l-^l^tiE 1 b (0 1 

[0 0 0 9 ] mxi£. m%^mmm<Dmmtzmm^titz 

{±. :^-ifi7i'xmmmmti^ ■^^*)mmmmnmm 

^^^m:himU\^X. X h-f:"!^ (.Ql/Q 1). 

t-2)s5ts^icovAT(i. ^2®«s^E|.ei^&^gA:.t,*is^E^4 
[0 0 1 0] :s^-ifi^'i'^mm-r^mn(Dm.m.ifi 

m:k-r^:ittz^r3X. al-t:•^'^'®ilg^g^ci3lt•5JE;t;^i 

fit?:. m^cos-tim^ti^x^^-rzztx: 

fcftJctt, iS*)C:^2©«S)|Etttt&^©*e«Si|^ffl«*&* 
[0 0 11] Lt!^*,, ^<b^J««&^Si:U-C0fJx.{SiT 

^ 1 Rvm 2 0*Ri(Etflt|&^S®ltfi»|jE:^J®JI8I#'vfit 

&ti(DMzx^x^^\zmmr^:L^ifixfiz,. -r^fo 

m 2 OWS^st^l&^Kifeiffllf* i: AST- x-^i' i: 
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(o^x: ^^izii:mj^iii:h9&mizm^xmMmmimm 

■f set AST- §5 

c 0 0 1 2 ] $ 6 k:. ii^^ 2 i^iimm:^^m(Dmnm 
^x-mm^tirzmtEmm<Dmmmm. (mt(£. '^mrz 

(mAi£. '^ii^t?>mm(Dmmizinfz:K}'^^ (Q4 

ltS>?h-f:<r?$ttEl, E2) (^^ 
^Mt-S^ffifflff$.^(C^3(t5 (Igl) i-fc?i7^i 

[0 0 13] ±mmBS.<DmMmmcommm^^mizjin 
it. m^imiiZTnTjioiz. mnmmo&tatim m 

?'j(cEg$*ifcM2ffl«sMe^«-^g, mximmm^ 
(0 1 tc^nr^s^E 1 b) (ci ?), *R^s^m^s{c«si|^s#t 

[0 0 14] m«x-lf4.^Elj;!j*ffi5»te«j 
«cyX;i/S3!iS;*:t^j:i-fe-i7-5^E 2AS. i-lf ^ E 1 ^ ij 

E2<D7.h^^nti (Elt^>*||E2) AS. ^-fe-^ 

^J' E 1 i:^ 1 (omnmi^^^t(omfi^^t>-^izj:?>^ h 
^'^^ttEibtc^uo&ofefia (sitz^t-ffig 

a) TV m«3;&#^(cj;-oT. :n-tfi^^ E 1 -s©*!? 
m*&*^±bT, ^■b•i'^E2'sjSRi(s^gtl&^fTaJ;3 

^^mt(Dm?^^iDitcjii7.h^^ntiE i bjzit-^ 
mmtimommizinf?, 7. h-f^ (Q4/qi) $ 

[0 0 15] ^Lx. :^-^!7^E2i^^mtii^tizmn 

^ntiE 2 b (E 1 t^r^iSSgE 2 b) t J: *[S<Et« 

=lrST*5. ^!3;*:#^^fS§StSQl{cjhfLT. 
^*)±%ti7.h^^ (Q4/Q1) Sg^fS^^T-* 



IBSbT. riSStgQ lOig;«;(cff^TJii>:, x-tfi^^. 

[ 0 0 1 6 ] $ c, {c. m^m 3 {cfeigo^^s^ois;!^^ 

[0 0 17] 

^^^^<nim^.^mm-o^^xmmmi^my.t^ifi^ 
^m^^o m2it:^^mo-nmmizm^mumftco 

«Smi&^Bl O®«j5g0T-fe?3. ll3tt:iHfi^^ 1 7 

5 . a^nmm. 1 1 «s<sttt*&a5 1 2 josgs 1 
3 iL. mimm^^ lAt. m^^^^ 1 5 ^^jsaj 

1 6 i:. oi-fe-^^^ 1 7 i:. *!S3|st#t«&fflffi;fj$j^9g|j i 8 
t)x iDSasi 3«V7j<^figl51 6SVxHfi7-j^i 

[0018] «s^E^m* 1 1 it. mxitmi^^^ f ' 

V^5. ^LT, ^^{cti, ^fl:ffl#t«&ggl 4iP62£m 
*««t«&$n52g^tt*&P 2 0 a i:. Safiirt®^^*^ 

aiP2 0bAS|g,t^nT^^S, SS^S^fiittt, «s^^ 

^^^^i2-b^^:i^mifimi^^tiz>mum^o20ct 

[ 0 0 1 9 ] iiDSgB 1 3 *!SJf^^*&gl5 1 2 

Si«LT^^5o ^fb^Jg^if&gCl 4(i. m(fi7-Z7> 
7l^'y-y--A.^,;5:t,^ *Sm?fi 1 1 ©S<^-?.Ti'-fe;i.^ 

j?ft3<^gi3i 5>&^bT. *8<^«ji!ii ico^fmvim 

XT, «Jl^«*&«!lffi;^;MJ|]a5i 8St5yt-fy!;^ii|s^^j 

?FJ«^Sl5 14*»6©35M?&3f^®Sgt:inSLT, «S<sl 
m*l I'NhSil&LTOS, 

[0 0 2 0] i&mi^u 1 2 i:AofigB 1- 3 ^ ^g^figf 5 
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ii&nmi^pM:f]mmsi i s tmmsi 1 3t^mm.rim 
#^*&<RiE:fe»jaigp 1 8 tfiosgp 1 3 t.^m^-ri>m^iz 

tt. 1 7$ji!l]-r2>^W>'t;^5SSS2 2 AsiStte 

[0 0 2 1] S3{c^-rJ:3 oiHfi'^^ 1 7{±. 

it. mi^mita3 1 wmmxms 2t. mt^mmm 

3 3i:. yx;i/3 4i:. ilJK^S 5 hS:llix.TffijES^tv 
TV>3. ^-^^^y^i^-l 7 a®F«3g|5t:{±. fl^J^iitti^O 

i:|sIlfi{CIB§n«tt®^P^3!pe''^Sii|»S^3 5A5ffJJES$n 

0-igttSI8SS3 5®f*ljaS±T-iBPU-r. flfeiSJi^t-tf 

[0 0 2 2] 1 7©ffl;^OtCj&ofc7?(Sl(Ci5V% 

ilsSMS 5®-:7^®|*lS®±>!)^f>liSP3®ttCD>'X;i/ 
3 4*s$fii^0i:|5lttt:|gtBb-r*Jt). c:©yX;i/3 4® 
5feiggi5*«ii|8£^3 5fflflfe^®F*lSffi«Cj6gr5J;a{CSB 

1 7 aCD^ffi±-C-|iP L,fcS!tft:St*&P 3 1 

y'X;t/3 4^±s«a5*e$6igSB^cIa]A»^,^}(f«^iSufc7^ 

7 a>£Mjit-S88tft:Sfaig3 3(D-jg4Jg§PUTt}»), 
SS#;S^aJW3 3(Dfkmii:^'^i7^j^»l 7 aC04^aD±-r- 

[0 0 2 3] :s^-izi7^ 1 7 ©Stfr^J&P 3 1 (Ctt, H&m 

izitmu^mi i<Dm.nmtha2 odipi^mih^tir^m 

>'X;U3 4C!)5fe^8BA>?)S£«t:»Uig3 3t:|qlA>oT 

mmxm3 2i}>^smm3 sf^izmx^titcmmmu 

[0024]3Hfi^^5^i 7-r-?g^^nfc*!Si^ST;'pmi« 

«t(*:Sftiie3 3ifi^mth^ixrmmsii 3-^mi^ 

. a. wmm^ 1 1 o*R^s^s^tliP 2 0 d tttTk^j-KSc 1 e 

timihmu^t. mit^2 3^it\.x3u-\zf 9 1 7®iiiat 

3IX@3 2'N^^&$^^TV^S. 

[0 0 2 5] mnmii^ms.tsmn^ 1 sstf/wyixii 



^Ei:U-C> S£E;'3©JtSIgl5 1 8, 1 9 Lfc*!5iE(.7!)S 

^Ktimm^iQ, 1 sfflmpT-wrsff:^. o$ t)^ 

1 8T-!i. fi^EE : et^E= 1 : 3 tClS^^n/ 

ju j'^T.ms.tsmM^ 1 9 T-(±. m^s.^ p t , 

#P*0iJx«2 3 kP atUT, 04 {C^Tia#^?f4(D 
'/^^SCDia ffi^ff : ««&flE=Pt : (Pt + # 
P) (Ci§^$tVTV>2)o 

[0 0 2 6] *l^i6©JB^t:J:5*!S;i4mTfe®<^^st9tif&« 
gl 0«±l3«j5KS:e*TtJ»3^ JRt, CCDj^)|etmrlfeO 

*!Si|s^et^&^H 1 ocD^&#{co^^T^^^@a4#ML5a:^s 

57k^C0^:;U5SSQ 1 ~Q 5 i:. *!S*4StI6 1 1 (Oihtlil 

^4ttif&g|5 1 2 tVS«5^£t. o$ f)«5*4mffel 1 

iCTiig^n57K^CD^;i'»£MQ 1 mMMmi 1® 
*!SMei{cefe«&^n.57km©^;U8£aQ4 i:®tt4X h-f 
=t (Q4/Q 1) tof^. X h'r=1^ (Q4/Q 1) m 
Slz^^r^U (Q4/Q1) ) 14, l(c*5(t 

*5«t5«S*4m?t&l l®S?Srt^ffi?£SJpi:UT, Sf^OT 
KXh-f^ir ST (0 5^C/T^^;fe|^^ST) 4^16^$ JXT 
*5?), C®TSax h-f^STtt, «iJx.«, 1 
®F*3gi5C«S^£t$:s£ili^-B-Sfcto®«ig-^. ^l^{4«S^4t6 
mi l®F*lSl5-C-^fi£^tVfc*S:^gei;afiit-Sfc»C.iJ' 

[0 0 2 7] mtnmH^^l 4i)>t,. «3Jx.«*!5l6^ 

Sljtei l®^i^-^7i7-ir;u'^y;i/0«#si?{cfc.i;.T§5 

x«i£E;^®jfflgB 1 9k:s*if&$ns. fsi:. i&nmi^m 
mtimm^istt. m^EEPt (0ij*«i ookPa) 

®3<S, ^*>)«tt&£EFse = 3Pt-C-at-b'i^^J' 1 7S 
t5>''?-f /'tXBSSS 2 2 {cfSIiPV^7jc^?£«^&■r So /N- 
-f >'<X8ftK2 2®>'W-'^Xffllffi:t»®jffllgBl 9(4, (l^E 
PtSV3f^£E#P (0ili(42 3kPa) tMUT. « 
l&EPsb= (Pt+#P) T-*^?&#t*&-rsid{Cl9: 
^^nT*J»}, C®^J&£EPsb (fi'J;?.(4 1 2 3 kP 

a) itmnmn^pmtimm^i 8t^^m^:^ti?>^m<D 

eti^BEPse (0>li«3 0 OkPa) 4: */h^t>fii{c 

[0 0 2 8] zzx. m^i£m5iz7nTmm/3 i(D^o 

l&^nS7kSgOSKgi{)S'>5&:V>ttST-J4, cIl^f 1 7® 
>/X;i/3 4S:ii«|-r2.7kjS®«taAsa>«:l>fc», ^X^W 
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3 4^C:i5ft5fiE:^^S^tt/J^^V^o Cffl«^T-ii. Ji-tf;^ 

J&ffiPsei::^M^c<, >'W>'t;^fflr|BE:fjffl»gB 1 9 x-fS 
S$tl57k^®««&ffP s b i f) 35: ^Tl^So 

[0 0 2 9] CtlJC^LT, munmi l(0iiitl1fiiS± 

1 (ia5{C^-r-;SiK^Q 1) Asigp^U. 

2 (ia5c^riiiiQ2) tigiD-rs. c:©jg^, an? 

-tf;^^ 1 7®yx;u3 4^iiii-r-2)7k^ffl^;i'8gSQ2 

js^(,>Tf9><, jsctj, jisK^^j&asi 2d»6«if&^ns7k 
1 tt. 1 1 izrms^ti?>^m(D^jm&Q 1 

[0 0 3 0] -eUTx JiHfi^^' 1 7CDaKft:»aig3 3(D 
9T-|S:«^n5#t*&flEPsb (0tjx.«l 2 3k.Pa) 
«»Jx.«E 5 iz^^Tmm,0 2 CD ic^ ;ugftSQ 3 tf^-^ 

1 9*ii#$-B-aiJ''f $>4^|±, 0IJ*«, 31 -e^/^^ 1 7 
cDyx;u3 4 S:Jiii-rszk^®^;i/5SMQ 2cDJij(rag4s 

nic^^^ii-r, >'w>'tx«iiBE*»j»SBi 9t?*rs« 
*&ffPsb= (Pt+#p) ®m^EE#p*if{b$-a-s 

(0 0 3 ij ±j£ufc.}:3t. *f5^6oJKffi^cJ:5*!s^6^ 

>'<xii!iffi:^^j®gi5 1 9 t^minzmsLtzTzifco^m^ji 

t-chAST-^So uipt, *!s^s^^^&ffl!lff:t»^J^^gcl 8:5 

VVW ;tfSiJ»gp 1 9 (±, K{b?PJ«*&a5 1 4 



n^^^mm^^i£imi:-^-rizmti&(i^^mm(D^x: m 

^izi2:mjitht}^mizs.-oxmMmm.i i^mm-ri,z 
■ tifiX'^. •^sifi^mib-rzzti&ji^^x: «g®fi<t 

[0 0 3 2] t^jfi. ±i$Lfc*^a5JBSgt*JOT{±, 1 

ff^0|J^c:^ss«SJ|B^a^a®*!Si|4§t|&^a4 oomwmx^ 

[ 0 0 3 3 1 j||Ri|s^«^&^£EAffl®g|5 1 8 ?>ai-fe-^^ 1 
7 mTt*^^T. miJi-tf^iS' 1 7i:ll?^) 'NiifS]** 
d»SSS®^4'tigJte.tife^W/<XSKgg2 2'N®^eg|5 

2 2 ai:. mi3i-tf^^ 1 7i:*ggg-rS8SK(CJ±. « 
iW3:$#4 l*stS;»teaT*->). c:®3*#4l{rtt 

mix.-^^^ 1 7 ^s.m-rz>m2::^^i7^m}U j'^T.m, 

BS4 2isS^$nT*J?), C®»2aH?i7^^MV>'<X 
«E8&4 2{Ctt, ^2i-b-^^4 3dS|lx.6tLTt^S. 3 
*#4 fl»li«MJ(st«itefflffi:*7*JWapi 8d»4)et|& 
^tvS«!53fEf®aSSds^^s£gK:35:-pfe^^T% *!S]^®#t 
1 jc-bfi7^ 1 7ii^^m2J^-^{7if 4 S^t^g]*) 
m2aHf^'^^4 3J±, fflJ^«^laH?^^ 1 7 
®«J5g<£ilx.T*t)s ^2aiHf^^4 3®yX;i/ 

3 4(±. fi^axifSIl Jt-tf^!7^ 1 7<t>)*»^§35:F«gg*;t 
LTV^S. -r*:*?*.. ^2JHfi^^4 3®«?t«SS(i^ 

. l^nf^'^j' 1 7 0«:;*:«taj:»)*:*:^<t5^$tLTt^ 
5. ^UT. m 2 onfi^^ 4 3 ©pgt^Ag 3 2 (Ctt, 
1®<«)(S^^U1P2 Od*^?,Sfai$aT*^{i 
SBl 6T-zkifl'*5K?5fe$tLfc*^ASjiS»±#2 3*:frLT« 

*&$*vTvi5o r«:t)-fe. fuisg|j4 oAtt. Mmmi 

32itf7k^{Kg|5 1 eStf^l Ji-fe-^^ 1 7{CiDxTx ^ 
2 x-l?i^ ^ 4 3 STJf 3 4 1 ^i«fxT«fiX$nT ^^ 

- (oo3 4]i*:(c, zcommmmomnmitmsioo 

«S!|6^mft!l®i«S^«t^&^g4 0 icij»tS7k^®^;i/a(tgQ 
2. Q3i:. «J(^««|l l®ai*i:®M«g*5^f 1/7 7 

®©i5«Sit:*c.liTl9;^^tifeTBgx h-f ^ST2 
7 {c5^-r*^«S T 2) t:J:s;^h'r=^ (Q4/Q1) 

tc^f— ^iStei^ST) {c:j;5;^h'r+ (Q4/Q1) J: 

[00 3 5] jt-r. m<bmmt^S6 1 4*»f,. ^jx«*!s^st 

l®M?^-?'7'^-b;i/'^y;i/®|Sf^g^fc>Sl;-rtS 



( 7 ) 



1 KD'^^Rumum^prntip^m^ 1 sRzf/u^^ 
s.±imm§ii8ii. mmmpt o okPa) 

(03 fS. -o$D«iteEPs e = 3 Pfr-3:5#4 IRU 

)\>{n7.ms&2 2{c|o]A>v^7l<^^#^l&■r5, -a. )u 

tStA^^E#P (0ilx.«2 3kPa) t?tLT, 
ffiPsb= (Pt+#P) T-7k^*ttf&r5<fcoC|S:^ 
^nrJofDs dCgtl&BEPsb (0IJ^«1 2 3 kPa) 

EPse (fi«;?.«3 0 OkPa) J: »3 t'h* V>fi:.(Ci9:S 

[0 0 3 6] CCT-. m7i.\tmi \^mtmM,y lOio 

ffl^as 1 8*^«*&^ttS7k^(±, 3*#4 1*^UT 

Hf^7^ 1 7®oft{*:Sfaig3 3©ain{cij(t57k^fflain 

ttt&ff P s e < , M-f /^XffiSff ;»3SfJ{»g|5 1 9 f 

tS;^$4xS*^®St*&£EP s b i ») < * 

?)> ;^ h^':^- (Q4/Q 1) ^\:cM>7 9 1 7©;^ 
h'1'=^^ttEl (0 7iC5^s^iKiSE 1) {CitJgfe^^ix 

[0 0 3 71 cnt^tUT, *R|st«j6 1 1 otil:^;, rts. 

^Ict-b'i'^ 1 7cDyXJI/3 4 triliif S7k^©^;i'i5t 
gQ2 (EI7{C^^v-r*^Q2) <feieiiat-S*s. CKOJgiD 

ffi^V>Tf*<. •?-bTx mi^-ff^^ 1 7{Cjt^r'5^;i' 
«tSQ 2 Asg;*;«tMlCf!ljgLTia«]f ■aWBMO^^©^' 
-f 5 (0 7 t:S^^r;Sr 2 ) T-^ 3 ^^#4 1 H:*8Met 

[0 0 3 8] %l:sL->dir^A 3 {±, ^ iJn-fcfi^^' 1 7 J; 

!3*«;«;S(taA«:*:^<t9:S^FnTV>Sfc»,. fi»lx.«l27 
ti.5^-r«iSr 3®i^t:. *Rls^^jtfel \(D^tsa:>^iz\z 
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(54) FUEL SUPPLY SYSTEM FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control with a broad 
output range easily with a simple configuration. 
SOLUTION: A fuel supply system 10 for a fuel cell has a 
configuration equipped with a fuel cell 1 1 , a fuel supply 
section 12. an oxidizer supply section 14, an ejector 17, 
a fuel supply side pressure control section 18, and a 
bypass side pressure control section 19. The fuel supply 
side pressure control section 18 is arranged between the 
fuel supply section 12 and a humidifying section 13, and 
the ejector 17 is arranged between the fuel supply side 
pressure control section 18 and the humidifying section 
13. A bypass duct 22 to bypass the ejector 17 is installed 
in the duct connecting the fuel supply side pressure 
control section 18 and the humidifying section 13, and 
the bypass side pressure control section 19 is installed in the bypass duct 22. When the outlet 
pressure of hydrogen at the outlet of the ejector 17 drops to less than the supply pressure 
determined by the bypass side pressure control section 19, a valve of the bypass side 
pressure control section 19 is opened and hydrogen is supplied to the fuel cell 1 1 from the 
bypass duct 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
deuaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the fuel supply system of a fuel cell which is equipped with the following and 
characterized by said 2nd fuel-supply means supplying said fuel to said fuel cell when a pressure 
differential of an outlet pressure of said 1st fuel-supply means and an outlet pressure of said 2nd fuel- 
supply means exceeds a predetermined pressure threshold about a pressure of said fiiel. An oxidizer 
supply means to supply an oxidizer to a fuel cell The 1st fuel-supply means which supplies a fuel to said 
fuel cell by pressure according to a pressure of said oxidizer A fUel circulation means to mix to said fuel 
newly supplied from said 1st fuel-supply means, and to make a blowdown fuel discharged from said fuel 
cell among said fuels supplied from said 1st fuel-supply means recycle to said fuel cell The 2nd fuel- 
supply means which is prepared in said fuel circulation means and juxtaposition, and supplies said fuel 
to said fuel cell with a supply pressure according to a pressure of said oxidizer 
[Claim 2] Said fuel circulation means is the fuel supply system of a fuel cell according to claim 1 
characterized by coming to arrange at juxtaposition two or more ejectors with which properties over a 
consumption flow rate of said fiiel consumed with said fiiel cell (consumption flow rate of said fuel / 
aforementioned fuel supplied to said fuel cell) differ, and choosing and carrying out change control of at 
least one of said two or more of the ejectors. 

[Claim 3] Said change control is the fuel supply system of a fuel cell according to claim 2 characterized 
by being controlled according to an output of said fiiel cell. 



[Translation done.] 
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DETAILED DESCRIPTION . 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fuel supply system of the . 
fuel cell which it mixes [ fuel cell ] with the fuel newly supplied and makes a fuel cell recycle the 
blowdown fuel discharged from a fiiel cell. 
[0002] 

[Description of the Prior Art] As opposed to the eel which the solid-state macromolecule membrane type 
fuel cell put the solidrstate polyelectrolyte film from both sides with the anode and the cathode 
conventionally, and was formed It has the stack (it is called a fuel cell to below) constituted by carrying 
out the laminating of two or more eels. Hydrogen is supplied to an anode as a fuel, air is suppUed to a 
cathode as an oxidizer, the hydrogen ion generated by catalytic reaction in the anode ipasses a solid-state 
polyelectrolyte film, and moves even a cathode, and with a cathode, oxygen and electrochemical 
reaction are caused and it generates electricity. Here, in order to maintain the ion conductivity of a soUd- 
state molecule electrolyte film, superfluous water is mixed with humidification equipment etc. by the 
hydrogen supplied to a fuel cell. For this reason, water collects on the gas passageway in the electrode of 
a fuel cell, and the predetermined blowdown flow rate is set to the blowdown fuel so that this gas 
passageway may not be closed. Lfnder the present circumstances^ by making the fuel newly introduced 
into a fuel cell mix and recycle a blowdown fuel, a fuel can be utilized effectively and the energy 
efficiency of a solid-state macromolecule membrane type fuel cell can be raised. 

[0003] Conventionally, the fuel cell equipment which makes a blowdown fuel recycle with an ejector is 
known like the fuel cell equipment indicated by JP,9-2 1 3353,A as fuel cell equipment which was 
mentioned above. With this fuel cell equipment, the pressure gage is built into the passage for recycle of 
a blowdown fuel, based on the detection result by this pressure gage, accommodation control of the 
opening of the fuel-supply valve of an ejector is carried out, and the flow rate of the blowdown fuel 
mixed by the ejector and the newly introduced fuel is changed. And based on the detection result by the 
flowmeter formed in the lower stream of a river of an ejector, the amount of the fuel consumed with a 
fuel cell, i:e., the output of fuel cell equipment, is controlled by feedback control to the flow rate of a 
blowdown fuel and the newly introduced fiiel being performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it has the ejector made flow rate adjustable 
by the variable orifice etc. like fuel cell equipment with an example of the above-mentioned 
conventional technology, it is necessary to detect the pressure and flow rate of a fuel in two or more 
passage in fuel cell equipment, and to perform feedback control, and there is a problem that where of the 
structure of fiiel cell equipment and control will be complicated. This invention was made in view of the 
above-mentioned situation, and can respond to an extensive output range with a simple configuration, 
and it aims at moreover offering the fuel supply system of a controllable fuel cell easily. 
[0005] 

[Means for Solving the Problem] In order to attain the object which solves the above-mentioned 
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technical problem and starts, a fuel supply system of a fuel cell of this invention according to claim 1 An 
oxidizer supply means to supply an oxidizer (for example, air in a gestalt of operation mentioned later) 
to a fuel cell (for example, fuel cell 1 1 in a gestalt of operation mentioned later) (for example, oxidizer 
feed zone 14 in a gestalt of operation mentioned later). By pressure (for example, supply pressure in a 
gestalt of operation mentioned later) according to a pressure (for example, signal pressure in a gestalt of 
operation mentioned later) of said oxidizer The 1st fuel-supply means which supplies a fuel (for 
example, hydrogen in a gestalt of operation mentioned later) to said fuel cell (for example, fuel-supply 
lateral pressure control section 18 in a gestalt of operation mentioned later), A blowdown fiiel 
discharged from said fuel cell among said fuels supplied from said 1st fuel-supply means A fuel 
circulation means which mixes to said fuel newly supplied from said 1st fuel-supply means, and is made 
to recycle to said fiiel cell (for example, the ejector 17 in a gestalt of operation mentioned later (the 1st), 
the 2nd ejector 43), It is prepared in said fuel circulation means and juxtaposition, and with a supply 
pressure (for example, supply pressure in a gestalt of operation mentioned later) according to a pressure 
of said oxidizer It has the 2nd fuel-supply means (for example, bypass lateral pressure control section 19 
in a gestalt of operation mentioned later) which supplies said fuel to said fuel cell. Said 2nd fuel-supply 
means It is related with a pressure of said fuel. A pressure differential of an outlet pressure of said 1st 
fuel-supply means and an outlet pressure of said 2nd fuel-supply means When a predetermined pressure 
threshold (for example, it can set in a gestalt of operation mentioned later (supply-pressure Pse-supply 
pressure Psb)) is exceeded, it is characterized by supplying said fuel to said fuel cell. 
[0006] In case a fuel is supplied by predetermined supply pressure by the 1st fuel-supply means which 
consists of a pressure control valve etc., for example according to the fuel supply system of a fuel cell of 
the above-mentioned configuration, even if it is the case where a flow rate of a fuel which passes a fuel 
circulation means reached the maximum stream flow, and is saturated, as this fuel circulation means 
bypasses, a fuel can supply to a fuel cell through the 2nd fuel-supply means which has been arranged, 
for example, becomes juxtaposition from a pressure control valve etc. For example, a ratio of the flow Q 
4 of a fuel supplied to a fuel cell to the flow Q 1 of a fuel consumed with a fuel cell shown in drawin g 1 
(in the following) It is related with a nozzle of a fuel circulation means which a fuel supplied from the 
1st fuel-supply means passes as shown in a graphical representation showing change called SUTOIKI 
(Q4/Q1), for example, an ejector. Relatively The small ejector El (continuous line El shown in drawing 
1 ) of a diameter of a nozzle, Although SUTOIKI (Q4/Q 1 ) to an ejector El will become larger than 
SUTOIKI (Q4/Q1) to an ejector E2 if a fuel is relatively supplied to each ejectors El and E2 by 
predetermined pressure to the big ejector E2 (continuous line E2 shown in drawing 1 ) of a diameter of a 
nozzle The maximum stream flow QEl in an ejector El becomes smaller than the maximum stream 
flow QE2 in an ejector E2. That is, although capacity for SUTOIKI (Q4/Q1) to become large, and to 
circulate a fuel will become high if a diameter of a nozzle of an ejector, i.e., the cross section of a 
nozzle, becomes small and a flow rate of a fuel decreases, the maximum stream flow of a fuel which can 
pass an ejector falls. 

[0007] By the way, according to structure for circulating a fuel inside, a flow rate of a blowdown fuel 
required in order to discharge outside water generated inside, the property of a catalyst which constitutes 
a fuel cell, and a solid-state polyelectrolyte film, etc., a predetermined threshold is set to a fuel cell about 
a utiUzation factor over a fuel supplied, and a utilization factor of this fuel is equal to the inverse number 
of SUTOIKI (Q4/Q1). For example, if a utiUzation factor of a fuel supplied to a fuel cell is made high 
exceeding a predeteraiined threshold, near the exhaust port near the feed hopper of a fuel, density 
change of a fuel will become large and distribution of output density will serve as an ununiformity on a 
front face of each eel which constitutes a fuel cell. Here, since pyrexia arises by loss at the time of a 
hydrogen ion from a fuel penetrating a solid-state polyelectrolyte film, it becomes difficult for exoergic 
distribution to become uneven in each eel, for example, to predict a life of a fuel cell etc., and there is a 
possibility that it may become impossible to maintain engine performance of a fuel cell. In addition, at 
the time of low-power output with a low output of a fuel cell with the small that is, flow Q 1 of a fuel 
consumed about predetermined minimum SUTOIKI ST (for example, the dashed line ST shown in 
drawing 1 ) set up according to a threshold of a utilization factor of a fuel set up to each fuel cell, i.e., a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/13/2004 



THIS PAGE BLANK (uspto) 



Page 3 of 9 



load of a fuel cell, in order to discharge water from the interior of a fuel cell, a big blowdown flow rate 

is relatively required. . ^ . i .1. . • • 

[0008] Like the ejector El which follows, for example, is shown m drawmgJ. , so that mimmum 
^ SUTOIKI ST may be filled with a low-power output side (low load field) of a fuel cell When increasing 
SUTOIKI (Q4/Q1) using the small .ejector El of a diameter of a nozzle relatively When a flow rate of a 
blowdown fuel which is mixed with an ejector El and supplied to a fuel cell, and a newly introduced 
fuel reaches the maximum stream flow QEl The 2nd fuel-supply means arranged at juxtaposition as 
bypassed this ejector El, for example, a pressure control valve, is opened, and supply of a fuel is started 
to a fuel cell. Thereby, also in an extensive field by the side of high power, a fuel caii be supphed to a 
fuel cell by SUTOIKI property Elb (dotted-line Elb shown in drawin g 1 ) which fills minimum 
SUTOIKI ST, without being restricted by the maximum stream flow QEl of an ejector El. 
[00091 For example, capacity to make it recycle by making a diameter of a nozzle of an ejector thin etc. 
at the time of low-power output of a fixel cell, sub********, i.e., a blowdown fuel, for an ejector, is 
secured, and it sets up so that SUTOIKI (Q4/Q1) may serve as a big value, so that minimum SUTOIKI 
ST demanded at the time of idle operation of vehicles may be filled to a fuel cell carried in vehicles, 
such as an electric vehicle. On the other hand, it originates m making a diameter of a nozzle of an ejector 
thin, and about a part for a flow rate which run short by high power side of a fuel cell, it can compensate 
by supplying a fuel from the 2nd fuel-supply means, an extensive output range from a low-power output 
side to a high power side can be covered, and a fuel cell can be controlled easily. 

[0010] Furthermore, in connection with a flow rate of a fuel which passes an ejector increasing, pressure 
loss in ends of an ejector shifts to the condition of having been saturated gradually, and when the 
maximum stream flow of an ejector is reached, pressure loss serves as a saturation value. A fuel can be 
suppUed from the 2nd fuel-supply means, and immediately after a flow rate of a fuel supplied to a fuel 
cell from an ejector is saturated with setting up this saturation value as a predetermined pressure 
threshold, as a SUTOIKI property demanded is certainly filled with it, a fuel cell can be controlled by it. 
[001 1] And while using a proportion pressure control valve of for example, an air type as a pressure- 
control means and supplying air from an air compressor to a fuel cell as an oxidizer, using an air 
compressor as an oxidizer supply means By supplying a proportion pressure control valve of the 1st and 
2nd fuel-supply means, a fuel can be supplied by supply pressure according to this signal pressure by 
making a pressure of air into signal pressure from a proportion pressure control valve of the 1st and 2nd 
fuel-supply means. Thereby, fiiel supply to a fiiel cell is easily controllable only by pressure of air which 
is an oxidizer. Namely, [0012] which it can come, simultaneously the 1st and 2nd fuel-supply means can 
be controlled, and is the simple configuration which has arranged an ejector, a proportion pressure 
control valve, etc. to juxtaposition, for example, can cover an extensive output range easily and can 
control a fuel cell only by mechanical control, without needing electric control etc. while controlling a 
predetermined pressure between poles needed between a fuel electrode of a fuel cell, and an air pole 
Furthermore, a fuel supply system of a fuel cell of this invention according to claim 2 A consumption 
flow rate of said fuel with which said fuel circulation means was consumed with said fuel cell A 
property over (for example, the molar flow rate Ql in a gestah of operation mentioned later) 
(consumption flow rate of said fuel / aforementioned fuel supplied to said fuel cell) (For example, 
SUTOIKI (Q4/Q1) in a gestah of operation mentioned later) differs. Two or more ejectors (For example, 
SUTOIKI properties El and E2 in a gestalt of operation mentioned later) It is characterized by coming 
to arrange at juxtaposition for example, (the ejector 17 in a gestalt of operation mentioned later (the 1st) 
and the 2nd ejector 43), and choosing and carrying out change control of at least one of said two or more 

of the ejectors. ^ 1 

[0013] As shown, for example in drawing 1 , according to the fiiel supply system of a fuel cell of the 
above-mentioned configuration, in a low-power output side (low load field) of a fuel cell When a flow 
rate of a fuel which SUTOIKI (Q4/Q1) is increased using the small ejector El of a dimieter of a nozzle, 
and is discharged from an ejector El reaches the maximum stream flow QEl so that big minimum 
SUTOIKI ST may be filled relatively for example It sets up so that the 2nd fuel-supply means arranged 
at juxtaposition as bypassed this ejector El, for example, a pressure control valve, may be opened and 
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supply of a fuel may be started. Thereby, also in a field exceeding the maximum stream flow QEl of an 
ejector El , a fuel can be supplied to a fuel cell by SUTOIKI property Elb (dotted-line Elb shown in 
drawing 1 ) which fills minimum SUTQIKI ST. • u v- • 

[0014] More relatively than an ejector El, for example furthermore, the ejector E2 with abig diameter 
of a nozzle As an ejector El is bypassed, it is arranged at juxtaposition. The SUTOIKI property 
(continuous line E2 shown in drawing 1 ) of this ejector E2 It is the location (the location alpha shown 
in drawing 1 ) which became equal to SUTOIKI property Elb by combination of an ejector El and the 
1st fuel-supply means, for example, fuel supply to an ejector El is suspended by a method valve of three 
etc., and it sets up so that fuel supply may be performed to an ejector E2. Thereby, compared with 
SUTOIKI property Elb by combination of an ejector El and the 1st fuel-supply means, SUTOIKI 
(Q4/Q 1 ) in a field by the side of high power can be increased. 

[0015] And when a flow rate of a fuel discharged from an ejector E2 reaches the maximum stream flow 
QE2 a pressure control valve is opened again and supply of a fuel is started from the 2nd fuel-supply 
means Thereby, also in a field exceeding the maximum stream flow QE2 of an ejector E2, a fuel can be 
supplied to a fuel cell with SUTOIKI property E2b (dotted-line E2b shown in drawing 1 ) which fills 
minimum SUTOIKI ST. Therefore, even if it is the case where minimum SUTOIKI ST requires bigger 
SUTOIKI (Q4/Q1) from the bigger consumption flow Q 1, minimum SUTOIKI ST can be filled with 
arranging to juxtaposition two or more ejectors with which pressure-flow characteristics differ, changing 
an ejector one by one with buildup of the consumption flow Q 1, and supplying a fuel. And since a fuel 
can be supplied with the 2nd fiiel-supply means after a supply flow rate of a fuel by ejector is saturated, 
a much more extensive output range can be covered and a fuel cell can be controlled. 
[0016] Furthermore, a fuel supply system of a fuel cell of this invention according to claim 3 is 
characterized by controlling said change control according to an output of said fuel cell. In a fiiel supply 
system of a fuel cell of the above-mentioned configuration, at least one of two or more of the ejectors is 
chosen, for example according to a load of a fiiel cell. 

[Embodiment of the Invention] It explains referring to the fiiel supply system ****** accompanying 
drawing of the fiiel cell concerning 1 operation gestalt of this invention hereafter. Drawing 2 is the block 
diagram of the fuel supply system 10 of the fuel cell concerning 1 operation gestalt of this invention, and 
drawing 3 is the sectional side elevation of an ejector 17. The fiiel supply system 10 of the fiiel cell by 
the gestalt of this operation It is carried in vehicles, such as an electric vehicle. For example, a fuel cell 
11 and the fuel-supply section 12, The humidification section 13, the oxidizer feed zone 14, the heat 
exchange section 15, and the water separation section 16, It has an ejector 17, the fuel-supply lateral 
pressure control section 18, and the bypass lateral pressure control section 19, and is constituted, and 
especially, it has the humidification section 13, the water separation section 16, and an ejector 17, and 
recycle section 20A is constituted. 

[001 8] The fuel cell 1 1 consisted of a stack constituted by carrying out the laminating of two or more 
eels to the eel which put the solid-state polyelectrolyte film which consists for example, of solid-state 
polymer ion exchange membrane etc. from both sides with the anode and the cathode, and was formed, 
and is equipped with the hydrogen pole to which hydrogen is supplied as a fuel, and the air pole to 
which the air which contains oxygen as an oxidizer is supplied. And air exhaust port 20b in which the 
air exhaust valve 21 for discharging outside air supply opening 20a to which air is suppUed from the 
oxidizer feed zone 14, and the air in an air pole was formed is prepared in the air pole. On the other 
hand, 20d of fuel exhaust ports for discharging outside fiiel-supply opening 20c to which hydrogen is 
supplied from the fiiel-supply section 12, and the hydrogen in a fuel electrode is prepared in the fuel 
electrode. 

[0019] After the humidification section 13 mixed the steam to the fuel supplied from the fiiel-supply 
section 12 and humidified hydrogen, it was suppUed to the fuel cell 1 1, and it has secured the ion 
conductivity of a solid-state molecule electrolyte fihn. the oxidizer feed zone 14 consists of an air 
compressor, and is controlled according to the input signal from the load and a;ccelerator pedal (graphic 
display abbreviation) of a fuel cell 1 1 etc. ~ having -. **** ~ the heat exchange section 15 - minding ~ 
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the air pole of a fuel cell 11 -- in addition, air is supplied to the fuel-supply lateral pressure control 
section 18 and the bypass lateral pressure control section 19. The heat exchange section 15 wanris the air 
from the oxidizer feed zone 14 to a predetermined temperature, and supplies it to the fuel cell 11. 
r00201 The fuel-supply lateral pressure control section 1 8 is formed in the passage which connects the 
fuel-supply section 12 and the humidification section 13, and the ejector 17 is formed in the passage 
which connects this fuel-supply lateral pressure control section 1 8 and the humidification section 13. 
Furthermore the bypass passage 22 which bypasses an ejector 17 is established m the passage which 
connects the'fuel-supply lateral pressure control section 1 8 and the humidification section 13, and the 
bypass lateral pressure control section 19 is formed in this bypass passage 22. ^ ******** 

[0021] As shown in drawing 3 , an ejector 17 is equipped with the fluid feed hopper 31, sub******** 
32 the fluid exhaust pipe 33, a nozzle 34, and the sub** room 35, and is constituted. The sub** room 35 
which consists of approximate circle pillar-like space is formed in Axis O and the same axle, 
g^jjj******** 32 extended in the direction which intersects perpendicularly with Axis O at this sub 
room 35 is connected to the interior of main part of ejector 17a, the opening of the end of sub******** 
32 is carried out to it on the inner skin of the sub** room 35, and the opening of the other end is earned 
out to it on the outside surface of main part of ejector 17a. . ^ . , , . 

10022] In the direction which met the axis O of an ejector 17, the approximately cylindrical nozzle 34 
projects on Axis O and the same axle from one internal surface of the sub** room 35, and it is arranged 
so that the point of this nozzle 34 may approach the internal surface of another side of the sub** room 
35 The fluid feed hopper 31 which carried out the opening on the outside surface of main part of ejector 
17a is formed in the end face section of a nozzle 34, and the nozzle 34 has the inner skin of the shape of 
a taper whose diameter was gradually reduced toward the point from the end face section. And on the 
internal surface of another side of the sub** room 35, the end of the fluid exhaust pipe 33 which 
penetrates main part of ejector 1 7a along the direction of axis O is carrying out the opemng, and the _ 
opening of the other end of the fluid exhaust pipe 33 is carried out on the outside surface of mam part of 

foSl The fuel is supplied to the fluid feed hopper 31 of an ejector 17 from the fiiel-supply section 12, 
and the blowdown fuel discharged from 20d of fuel exhaust ports of a fuel cell 1 1 is introduced into it at 

32. Here, it is accelerated in the process in which a nozzle 34 is passed, and near the fuel 
style of the high speed emitted in the sub** room 35 toward the fluid exhaust pipe"33 from the point of a 
nozzle 34 the fiiel supplied from the fluid feed hopper 3 1 is taken into the fluid exhaust pipe 33, as the 
blowdowA fuel introduced in the sub** room 35 from sub******** 32 is drawn in the style of [ high- 
speed ] a fuel. As negatiye pressure occurs in the sub** room 35 and this negative pressure is 
compensated in connection with this, a blowdown fuel is attiracted from sub******** 32. ^ „ . . 
100241 The fuel and blowdown fuel which were mixed with the ejector 17 are discharged from the fluid 
exhaust pipe 33 and are supplied to the humidification section 13. That is, the blowdown fuel 
discharged from the fuel cell 1 1 is circulated through an ejector 17. In addition, the water separation 
section 16 is connected to 20d of fuel exhaust ports of a fuel cell 1 1, and the blowdown fuel from which 
moisture was removed in this water separation section 16 is supplied to sub******** 32 of an ejector 17 
through the check valve 23. , , ^ i *• 

r0O25] The fuel-supply lateral pressure control section 18 and the bypass lateral pressure confrol section 
19 consisted of a proportion pressure confrol valve of for example, an air type, made signal pressure the 
pressure of the air supplied from the oxidizer feed zone 14, and the fuel which passed each pressure- 
conti-ol sections 18 and 19 has set the pressure which it has at the outlet of each pressure-control sections 
18 and 19 i e., a supply pressure, as a predetermined value. For example, at the fuel-supply lateral 
pressure control section 18, it is set as signal pressure:supply-pressure =1:3, and by the bypass lateral 
pressure contt^ol section 19, as shown in the graphical representation of the valve-opemng property 
which shows signal pressure in drawing 4 by setting Pt and place constant-pressure #P to 23kPa(s), it is 
set as signal pressure:supply-pressure =Pt: (Pt+#P). • 
r00261 The fuel supply system 10 of the fuel cell by the gestalt of this operation is explained having the 
above-mentioned configuration, next referring to an accompanying drawing about actiiation of the fuel 
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supply system 10 of this fuel cell. Drawing 5 is the graphical representation showing the relation 
between the molar flow rates Q1-Q5 of the hydrogen in the fuel supply system 10 of a fuel cell, and the 
output of a fuel cell 1 1. In addition, the ratio of the molar flow rate Ql of the fuel supplied to below 
from the fuel-supply section 12, i.e., the hydrogen consumed with a fuel cell 11, and the molar flow rate 
Q4 of the hydrogen supplied to the fuel electrode of a fuel cell 1 1 is called SUTOIKI (Q4/Q1). 
SUTOIKI (Q4/Q1) (continuous line shown in drawing 5 (Q4/Q1)) expresses that the capacity to 
circulate hydrogen is high, so that it is equal to the inverse number of the utilization factor of the 
hydrogen in a fuel cell 1 1 and SUTOIKI (Q4/Q1) is large. And it is based on the loaded condition of the 
fuel cell 1 1 in the time of idle operation of vehicles etc., for example. Predetermined minimum 
SUTOIKI ST (the thick line ST shown in drawing 5 ) is set up. This minimum SUTOIKI ST For 
example, the flow rate of a blowdown fuel required in order to discharge outside the water generated the 
structure' for circulating a fuel inside a fuel cell 1 1 , and inside the fiiel cell 1 1 , It is the inverse number of 
the predetermined threshold about the utilization factor of the fuel set up according to the property of the 
catalyst which constitutes a fuel cell 11, and a solid-state polyelectrolyte film etc. 
[0027] First, the air of the proper pressure (signal pressure Pt) set up, for example according to the load 
of a fuel cell 1 1, the control input of an accelerator pedal, etc. is supplied to the air pole, the fuel-supply 
lateral pressure control section 18, and the bypass lateral pressure control section 19 of a fuel cell 1 1 
from the oxidizer feed zone 14. Then, the fuel-supply lateral pressure control section 18 supplies 
hydrogen toward an ejector 17 and the bypass passage 22, 3 times, i.e., supply-pressure Pse=3Pt, of 
signal pressure Pt (for example, lOOkPa(s)). On the other hand, to signal pressure Pt and place constant- 
pressure #P (for example, 23kPa(s)), the bypass lateral pressure control section 19 of the bypass passage 
22 is set up so that hydrogen may be supplied by supply-pressure Psb= (Pt+#P), and this supply pressure 
Psb (for example, 123kPa(s)) is set as the value smaller than the supply pressure Pse (for example, 
300kPa(s)) of the hydrogen supplied from the fuel-supply lateral pressure control section 18. 
[0028] Here, like the field beta 1 shown in drawing 5 , the output of a fuel cell 1 1 is relatively small, and 
since there are few flow rates of the hydrogen which passes the nozzle 34 of an ejector 17 in the 
condition with few flow rates of the hydrogen supplied to a fuel electrode, the pressure loss in a nozzle 
34 is small. In this condition, the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 
33 of an ejector 17 is larger than the supply pressure Pse of the hydrogen supplied from the fuel-supply 
lateral pressure control section 18, and the supply pressure Psb of the hydrogen set up by the bypass 
lateral pressure control section 19 practically equal, for this reason - for example, the bypass lateral 
pressure control section 19 which consists of a pressure control valve of an air type is not opened, but 
the molar flow rate Q3 (dotted line Q3 shown in drawing 5 ) of the hydrogen supplied to a fuel cell 1 1 
serves as zero from the bypass passage 22. 

[0029] On the other hand, if the output of a fiiel cell 1 1 increases, since the amount of the hydrogen 
consumed with a fuel cell 1 1 will increase, the molar flow rate Ql (one-point dashed line Ql shown in 
drawing 5 ) of the hydrogen supplied from the fuel-supply section 12 increases, and the molar flow rate 
Q2 (continuous line Q2 shown in drawing 5 ) of the hydrogen which passes the nozzle 34 of an ejector 
17 also increases in cormection with this. In this case, the pressure loss of hydrogen increases in the 
nozzle 34 of an ejector 1 7, the upward tendency of the molar flow rate Q2 of hydrogen which passes the 
nozzle 34 of an ejector 17 becomes loose, and the outlet pressure of the hydrogen in the outlet of the 
fluid exhaust pipe 33 of an ejector 17 approaches the so-called condition of leveling off while falling 
gradually compared with the supply pressure Pse of the hydrogen supplied from the fuel-supply lateral 
pressure control section 18. In addition, the molar flow rate Ql in the outlet section of the fuel-supply 
lateral pressure control section 18 of the hydrogen supplied from the fuel-supply section 12 is equal to 
the molar flow rate Ql of the hydrogen consumed with a fuel cell 1 1 . 

[0030] And if the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of an ejector 
17 turns into below the supply pressure Psb (for example, 123kPa(s)) set up by the bypass lateral 
pressure control section 19, a molar flow rate Q3 will increase gradually like the field beta 2 which the 
bypass lateral pressure control section 19 is opened, for example, is shown in drawing ^ , and hydrogen 
will come to be supplied to a fuel cell 1.1 from the bypass passage 22. In addition, although the timing 
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which makes the bypass lateral pressure control section 19 open is set up event [ the event of the augend 
of the molar flow rate Q2 of hydrogen which passes the nozzle 34 of an ejector 17 being saturated ], i.e., 
when the variation of the pressure loss in the nozzle 34 of an ejector 1 7 is saturated It is not limited to 
this but can adjust to proper timing by changing place constant-pressure #P of supply-pressure Psb= 
(p^4.#P) to the bypass lateral pressure control section 19. 

[0031] As mentioned above, according to the fuel supply system 10 of the fuel cell by the gestalt of this 
operation, predetermined minimum SUTOIKI ST can be filled with the simple configuration which has 
arranged the ejector 1 7 and the bypass lateral pressure control section 1 9 to juxtaposition to the 
extensive output range ranging from the low-power output field to a high power field of a fuel cell. And 
the fuel-supply lateral pressure control section 18 and the bypass lateral pressure control section 19 By 
being controlled by air supplied from the air compressor which makes the oxidizer feed zone 14 Without 
being able to come, being able to control a SUTOIKI property, for example, needing electric control 
etc., controlling the predetermined pressure between poles needed between the fuel electrode of a fuel 
cell' 1 1, and an air pole, only by mechanical control An extensive output range can be covered easily, a 
fuel cell 1 1 can be controlled, and it becomes possible to prevent complicating equipment and to ** it to 
the cutback of the fabrication costs of equipment. 

[0032] In addition, in this operation gestalt mentioned above, although one ejector 17 and bypass lateral 
pressure control section 1 9 are arranged at juxtaposition, two or more ejectors with which it is not 
limited to this, for example, the diameters of a nozzle differ, and the bypass lateral pressure control 
section 19 may be arranged at juxtaposition. Below, it explains, referring to an accompanying drawing 
about the fuel supply system 40 of the fuel cell concerning the modification of this operation gestalt. 
Drawing 6 is the block diagram of the fuel supply system 40 of the fuel cell concerning the modification 
of this operation gestalt. in addition, the same sign is allotted to the same portion as the gestalt of 
operation mentioned above, and simple in explanation - or it omits. 

[0033] Tee 22a to the bypass passage 22 prepared in the middle of the passage which faces to an ejector 
17 (it is called the 1st ejector 17 to below) from the fuel-supply lateral pressure control section 18, In the 
passage which connects the 1st ejector 17, the method valve 41 of three is formed, the bypass passage 42 
for the 2nd ejector which bypasses the 1st ejector 17 is connected to this method valve 41 of three, and 
this bypass passage 42 for the 2nd ejector is equipped with the 2nd ejector 43. The method valve 41 of 
three changes the supply place of a fuel firom the 1st ejector 17 to the 2nd ejector 43, when the flow rate 
of the fuel supplied fi-om the fuel-supply lateral pressure control section 1 8 turns into a predetermined 
flow rate. The 2nd ejector 43 is equipped with the same configuration as the 1st ejector 17, and the 
nozzle 34 of the 2nd ejector 43 has the bigger bore than the 1st ejector 17. That is, the maximum stream 
flow of the 2nd ejector 43 is set up more greatly than the maximum stream flow of the 1st ejector 17. 
And the hydrogen from which it was discharged [ hydrogen ] from 20d of fuel exhaust ports of a fuel 
cell 1 1, and moisture was removed in the water separation section 16 is supplied to sub******** 32 of 
the 2nd ejector 43 through the check valve 23. That is, in addition to the humidification section 13, the 
water separation section 1 6, and the 1 st ejector 1 7, recycle section 40A is equipped with the 2nd ejector 
43 and the method valve 41 of three, and is constituted. 

[0034] Next, it explains, referring to an accompanying drawing about actuation of the fuel supply 
system 40 of this fuel cell. Drawing 7 is the graphical representation showing the relation between the 
molar flow rates Q2 and Q3 of the hydrogen in the fuel supply system 40 of a fuel cell, and the output of 
a fijel cell 1 1 . In addition, SUTOIKI (Q4/Q1) by minimum SUTOIKI ST 2 (the thick line ST 2 shown in 
drawing 7 ) set as below according to the loaded condition of a fuel cell 1 1 is set as the bigger value than 
SUTOIKI (Q4/Q1) by minimum SUTOIKI ST concerning the gestalt of operation mentioned above (the 
one-point dashed line ST shown in drawingJZ ). 

[0035] First, the air of the proper pressure (signal pressure Pt) set up, for example according to the load 
of a fuel cell 1 1 , the control input of an accelerator pedal, etc. is suppUed to the air pole, the fuel-supply 
lateral pressure control section 18, and the bypass lateral pressure control section 19 of a fuel cell 11 
fi-om the oxidizer feed zone 14. Then, the fuel-supply lateral pressure control section 18 supplies 
hydrogen toward the method valve 41 of three, and the bypass passage 22, 3 times, i.e., supply-pressure 

http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/13/2004 



THIS PAGE BUNK (uspto) 



Page 8 of 9 



Pse=3Pt, of signal pressure Ft (for example, 1 OOkPa(s)). On the other hand, to signal pressure Ft and 
place constant-pressure #F (for example, 23kPa(s)), the bypass lateral pressure control section 19 of the 
bypass passage 22 is set up so that hydrogen may be supplied by supply-pressure Psb= (Ft+#F), and this 
. supply pressure Psb (for example, 123kPa(s)) is set as the value smaller than the supply pressure Fse 
(for example, 300kPa(s)) of the hydrogen supplied from the fuel-supply lateral pressure control section 
18. ■ 

[0036] Here, like the field gamma 1 shown in drawing 7 , the output of a fuel cell 1 1 is relatively small, 
and the hydrogen supplied fi-om the fuel-supply lateral pressure control section 18 is supplied to the 1st 
ejector 17 through the method valve 41 of three in the condition with few flow rates of the hydrogen 
supplied to a fuel electrode. In this condition, since there are few flow rates of the hydrogen which 
passes the nozzle 34 of the 1st ejector 17, the pressure loss in a nozzle 34 is small, and the outlet 
pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of an ejector 1 7 is larger than the 
supply pressure Pse of the hydrogen supplied from the fuel-supply lateral pressure control section 18, 
and the supply pressure Fsb of the hydrogen set up by the bypass lateral pressure control section 1 9 
practically equal. For this reason, the bypass lateral pressure control section 19 is not opened, but the 
molar flow rate Q3 (dotted line Q3 shown in dravying 7 ) of the hydrogen supplied to a fuel cell 1 1 from 
the bypass passage 22 is zero, and SUTOIKI (Q4/Q 1 ) is determined by the SUTOIKI property El 
(dashed line El shown in drawing 7 ) of the 1st ejector 17. 

[0037] On the other hand, although the molar flow rate Q2 (continuous line Q2 shown in drawing 7 ) of 
the hydrogen which passes the nozzle 34 of the 1st ejector 17 will also increase if the output of a fuel 
cell 1 1 , i.e., the amount of the hydrogen consumed with a fuel cell 1 1 , increases, this upward tendency 
becomes loose gradually and approaches the so-called condition of leveling off. And the method valve 
41 of three changes the supply place of the hydrogen which flows from the fuel-supply lateral pressure 
control section 18 to the 2nd ejector 43 from the 1st ejector 17 to the predetermined timing (point 
gamma 2 shown in dravying 7 ) before the molar flow rate Q2 to the 1 st ejector 1 7 reaching the 
maximum stream flow and saturating it. 

[0038] Since the maximum stream flow is greatly set up rather than the 1st ejector 17, accordmg to 
buildup of the output of a fiiel cell 11, the molar flow rate Q2 (continuous line Q2 shown in drawing 7 ) 
of the hydrogen which passes the nozzle 34 of the 2nd ejector 43 increases the 2nd ejector 43 gradually 
like the field gamma 3 shown in drawing 7 . In addition, SUTOIKI (Q4/Q1) by the SUTOIKI property 
E2 (dashed line E2 shown in drawing 7 ) of the 2nd ejector 43 becomes larger than SUTOIKI (Q4/Q1) 
by minimum SUTOIKI ST 2, and in case the supply place of hydrogen is changed from the 1st ejector 
17 to the 2nd ejector 43 by the method yalve 41 of three, it is set up by it as minimum SUTOIKI ST 2 is 

fo039] And in connection with the molar flow rate Q2 of the hydrogen which passes the nozzle 34 of the 
2nd ejector 43 increasing, the pressure loss of hydrogen increases in the nozzle 34 of the 2nd ejector 43. 
If the outlet pressure of the hydrogen in the outlet of the fluid exhaust pipe 33 of the 2nd ejector 43 turns 
into below the supply pressure Fsb (for example, 123kPa(s)) set up by the bypass lateral pressure control 
section 19 Like the field gamma 4 which the bypass lateral pressure control section 19 is opened, for 
example, is shown in drawing 7 , a molar flow rate Q3 increases gradually, and hydrogen comes to be 
supplied to a fuel cell 1 1 from the bypass passage 22. 

[0040] As mentioned above, according to the fuel supply system 40 of the fuel cell conceming the 
modification of this operation gestalt Even if it is the case where the SUTOIKI property demanded is 
changed suitably, the plurality 17 and 43 from which pressure-flow characteristics differ, for example, 
the 1st and 2nd two ejectors, with the simple configuration arranged to juxtaposition It can respond 
easily one by one with buildup of the consumption flow Q 1 of a fiiel by changing from the 1 st ejector 
17 to the 2nd ejector 43, and supplying a fuel. 

[0041] In addition, in this operation gestalt mentioned above, although [ the fuel-supply lateral pressure 
control section 18 and the bypass lateral pressure confrol section 19 ] it consists of a proportion pressure 
control valve of an air type, it may not be limited to this but you may be other pressure control valves. 
Moreover, in this operation gestalt mentioned above, although the supply place of hydrogen is changed 
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by the method valve 41 of three, it may not be Umited to this but you may be other control valves. 
[0042] In addition, in this operation gestalt mentioned above, although predetermined minimum 
SUTOIKI ST is set up on the basis of the loaded condition of the fuel cell 1 1 in the time of idle 
operation of vehicles etc., it may not be limited to this but minimum SUTOIKI ST may be set up on the 
basis of the loaded condition of others at the time of low-power output operation of a fixel cell 11. 
[0043] In this operation gestalt mentioned above, moreover, the timing to which the supply place of 
hydrogen is changed from the 1st ejector 17 to the 2nd ejector 43 by the method valve 41 of three Rather 
than the molar flow rate Q2 to the 1st ejector 17 reaches the maximum stream flow and is saturated, 
although it is before and is in the condition that SUTOIKI (Q4/Q1) by the SUTOIKI property E2 of the 
2nd ejector 43 is larger than SUTOIKI (Q4/Q1) by minimum SUTOIKI ST As it was not limited to this, 
for example, was shown in drawing 1 , when the 1st ejector 17 (for example, ejector El shown drawing 
1 ) reaches the maximum stream flow (for example, maximum stream flow QEl shown in drawing 1 ) 
and is saturated SUTOIKI (Q4/Q1) by the SUTOIKI property E2 of the 2nd ejector 43 (for example, 
ejector E2 shown drawi ng 1 ) may be smaller than SUTOIKI (Q4/Q1) by minimum SUTOIKI ST. In 
this case, when judged with the flow rate which passes the 1st ejector 17 having been isaturated That 
what is necessary is to just be set up so that the bypass lateral pressure control section 19 may open and 
a fuel may be supplied to a fuel cell 1 1 from the bypass passage 22 Furthermore, SUTOIKI (Q4/Q1) by 
the SUTOIKI property of the 2nd ejector 43 When it becomes equal to SUTOIKI (Q4/Q1) by SUTOIKI 
property Elb (dotted-line Elb shown in drawing 1 ) by the combination of an ejector El and the bypass 
lateral pressure control section 19 (the location alpha shown in drawing 1 ) By the method valve 41 of 
three, the supply place of a fuel may be changed from the 1st ejector 17 to the 2nd ejector 43. 
[0044] 

[Effect of the Invention] As explained above, according to the fuel supply system of the fuel cell of this 
invention according to claim 1 Even if it is the case where the flow rate of the fuel which passes a fuel 
circulation means reached the maximum stream flow, and is saturated A fiiel can be supphed to a fuel 
cell through the 2nd fuel-supply means which bypasses this fuel circulation means. A fuel circulation 
means and the 2nd fuel-supply means with the simple configuration arranged to juxtaposition For 
example, according to the fuel supply system of the fuel cell of this invention according to claim 2, to 
the pan which can cover an extensive output range easily and can control a fuel cell only by mechanical 
control, without needing electric control etc. Even if it is the case where the predetermined property 
demanded is changed concerning the property over the consumption flow rate of the fuel consxmied with 
the fuel cell (consumption flow rate of the fuel/fuel supplied to the fuel cell), it can respond easily by 
changing an ejector and supplying a fuel. Furthermore, according to the fuel supply system of the fuel 
cell of this invention according to claim 3, according to the output of a fuel cell, change control of an 
ejector can be performed appropriately. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] ^ , j *u « i n r 

r Orawing 11 It is the graphical representation to the flow Q 1 of the fuel consumed with the fuel cell of 
this invention showing change of the ratio (SUTOIKI (Q4/Q1)) of the flow Q 4 of the fuel supplied to a 

fuel cell. ^ , ^ , 1, • 1 *• 

[Drawing 21 It is the block diagram of the fuel supply system of the fuel cell concemmg 1 operation 

gestalt of this invention. 

[Drawing 31 It is the sectional side elevation of the ejector shown m drawin g^ . 

[Drawing 41 It is the graphical representation of the valve-opening property of a bypass lateral presstire 

control section shown in ^awin&2 . ^ , a r*t. 

[Drawing 51 It is the graphical representation showing the relation between the molar flow rate ot the 
fuel in the fuel supply system of the fuel cell shown in drawing 2 , and the output of at fuel cell. 
[Drawing 61 It is the block dia^am showing the modification of the fuel supply system of the fuel cell 
ofthis operation gestah shown in drawing^ . , ru 

FDrawing 71 It is the graphical representation showing the relation between the molar flow rate of the 
fuelinthefiiel supply system of the fuel cell concerning the modification of this operation gestalt shown 
in drawing^ , and the output of a fuel cell. 
[Description of Notations] 

1 0 40 Fuel supply system of a fuel cell 

11 Fuel Cell (Fuel Cell) 

1 4 Oxidizer Feed Zone (Oxidizer Supply Means) 

17 (The 1st) Ejector (Fuel Circulation Means) 

1 8 Fuel-Supply Lateral Pressure Control Section (1 st Fuel-Supply Means) 

19 Bypass Lateral Pressure Control Section (2nd Fuel-Supply Means) 

43 2nd Ejector (Fuel Circulation Means) 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] .\ / ^ , ,i 

[Drawing 11 It is the graphical representation to the flow Q 1 of the fuel consumed with the fuel cell of 
this invention showing change of the ratio (SUTOIKI (Q4/Q1)) of the flow Q 4 of the fuel supplied to a 

fuel cell. . 

[Drawing 21 It is the block diagram of the fuel supply system of the fuel cell concemmg 1 operation 

gestalt of this invention. 

[Drawing 31 It is the sectional side elevation of the ejector sho^yn in drawing_2 . 

[Drawing 41 It is the graphical representation of the valve-opening property of a bypass lateral pressure 
control section shown in drawin g^ . 

[Drawing 51 It is the graphical representation showing the relation between the molar flow rate of the 
fuel in the fuel supply system of the fuel cell shown in drawing 2 , and the output of a fuel cell. 
[Dravsdng 61 It is the block diagram showing the modification of the fuel supply system of the fuel cell 
of this operation gestalt shovm in drawin g 2 . 

[Drawing 71 It is the graphical representation showing the relation between the molar flow rate of the 
fuel in the fuel supply system of the fuel cell conceming the modification of this operation gestah shown 
in drawing 6 , and the output of a fuel cell. 
[Description of Notations] 

10 40 Fuel supply system of a fiiel cell 

11 Fuel Cell (Fuel Cell) 

14 Oxidizer Feed Zone (Oxidizer Supply Means) 

1 7 (The 1 St) Ejector (Fuel Circulation Means) 

1 8 Fuel-Supply Lateral Pressure Control Section (1st Fuel-Supply Means) 

19 Bypass Lateral Pressure Control Section (2nd Fuel-Supply Means) 
43 2nd Ejector (Fuel Circulation Means) 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

l.This document has been translated by computer; So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 41 
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[Drawing 51 
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[Drawing 71 
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